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Abstract
 
Increasing global concerns of climate change and energy crisis have created the need to switch from fossil energy to renewable energy. Renewable energy is viewed as an efficient alternative to compensate the escalating future fuel demands and deemed to be the futuristic energy source which is going to change the visage of energy scenario in the near future. Bioenergy derived from microorganisms is of great interest in the present world’s energy scenario due to its renewability and sustainability. Microbial fuel cell (MFC) is one such alternative technology where the microbial membrane potentials will be utilized for harnessing power by introducing the artificial electron accepting conditions. MFC is a hybrid bio-electrochemical device which facilitates direct transformation of energy stored in chemical bonds of substrate to electrical energy in the presence of fermentative bacteria under mild reaction conditions viz., ambient temperature and pressures. Biocatalyst present in the anode chamber of MFC generates electrons and protons upon substrate degradation and the potential difference between the respiratory system and electron acceptor facilitates generation of electricity. The present thesis focuses the importance and relevance of microbial fuel cell (MFC) as bio-electrochemical treatment (BET) system for the remediation of real-field complex pharmaceutical wastewater with simultaneous power generation. Utilization of wastewater for harnessing bioenergy by MFC is gaining importance due to its sustainable nature. The main scope of the study is to design and develop a hybrid membrane-less MFC/BET system. The performance of MFC/BET was compared with conventional anaerobic treatment to understand the influence of bioelectrochemical processes with electrode membrane assembly in the treatment of complex wastewater. Placing electrode in anaerobic microenvironment showed significant change in the electrocatalytic behavior of biocatalyst which also had a positive influence on treatment of complex wastewater. Bio-electrochemical analysis and electro-kinetic parameters were performed to understand significant variations in the behavior of biocatalyst, based on its residing microenvironment. Hence, the study designed a hybrid membrane-less single chamber MFC/BET with open-air cathode in an attached mode operation. The designed membrane-less fuel cell system demonstrated effective wastewater treatment along with electricity production. The biofilm developed on the electrode and on the solid media showed added benefits on both treatment and electrogenic activity. The study concludes that membrane-less MFC/BET is eco-friendly and cost-effective technique and could replace conventional unit processes existing in ETPs .

